Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP04/019160 

International filing date: 15 December 2004 (15.12.2004) 



Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2003 -423 004 

Filing date: 19 December 2003 (19.12.2003) 



Date of receipt at the International Bureau: 10 February 2005 (10.02.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 

compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



H * 



m ft ft ft 



PCT/JP2004/019160 

15.12.2004 



JAPAN PATENT OFFICE 



so m, m # <d m m k ib m £ ti x ^ & * m a t ib m m # s k ib « $ n x 

v> * y jh t — "C * s - t * ise ^ 1~ a 0 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



ffi m *t n a 

Date of Application: 



2003^12|19B 



Application Number: 
[ST. 10/C] : 



mm 2003-423004 
[JP2003-423004] 



m m a 

Applicant(s): 



j jU-s,. 



,1 ' 



,1 t 'ftW/Y •, 




2005^ 1^280 




#ff It 
Commissioner, 
Japan Patent Office 






miiE#^ ffiIE# 2005-300394 



2003-423004 



^ — v : 



1/E 




[ft*] 

[ft*] 

[#fFffi®A] 



133211 

C12N 15/67 
C12N 15/06 



SOiSSfifeK&ifc 5-1-1 



000183370 



[ft*z(±*^] mxmmm&^tt 



[#fpmiiA] 
imsu^] 



591071104 



[ft*X«*^] *fcft£?*fcOTf 



[{tax] 
li«#^-] 
[#s±] 

[ft*Xte*^] 

[jW#^n] 



100121588 

06-6466-5214 

056546 
21,000R 



Wlffl# 1 
1 

1 

[&©^f£*fc#-^] 0205876 





ffiSE# 2005-3003949 



#fl 2003-423004 



1/ 



[If IfriM l ] 

filTOlS (a) TkV (b) *^&St«Afe : 
(b) tula (a) WlgWt, S?*KO#*mW^ltiea (a) 



'JS-UdNA, r*IDNA, -«RNA. fin^Hf 

k z a u w >f a -c * s > ft i ia««^t*xao 

r =^ 2 ^1 

x- t^W^^^K 2' -0- (2-^^» ^^^«»f* 2 
• -MOE-fS«) . IV^RNA (s i J^LNAK 
f-FW ( P N A) Sfcii^V7fj; .7>f^^«f^^, **»2ifl«©«BI 



s * t < liar xwmr**> * 

ISU) ^ItSIHSSI^lM^WO. 1M~3. 0M«>*Hl*J 

o 

{il|E# 2005-3003949 



112003-423004 



^ - V : 2/E 



jl^-^jg 17] 

[|f ^Jl 19] . . 

[tt*?M2 0] 

nt&g i4-i9 v^-r^iBao^msx^j^^-r^ #ms;uB* ? > » 

r —j^ j-g 2 1 J 



{iiSE# 2005-3003949 



2003-423004 



s*— s J : 1/ 



* fij ffi L if m & ®BM Aft I'it^o 



*f5^7 ^^^JiT^-t^DNA (AS-DNA) *fev>=F#RNA ( 
short interfering RNA;siRNA) <fc WfflV^ftfto -^fe^^*^**^^ 

V- v a V ^ v * ^**ft> DME-^** > f ^* ZZtJfJnJr* 



pDNA. AS-DNA, siKNAO«l*I--^«A^P LTli, ^ B f^ V /J^ 

mfE# 2005-3003949 



#M 2003-423004 



^-v: 2/ 



*^«r«tt N iftJBtt, Watt * ^ jfc-C 'i*"7x^va <& «*l C v> & „ L .J 



[gjyfctfcfclRl ] Mah C et al, Virus-based gene delivery systems., Clin Pharm 

acokinet. 2002;41 (12) :901-11. 

[#tff»2] Gehl J, Electroporation: theory and methods, Perspectives fo 
r drug delivery, gene therapy and research., Acta Phisiol scand. 2003, 117(4) 
* 437-47 

' 3 ] Batard P et al, Transfer of high copy number pi asm id into ma 

mmalian cells by calcium phosphate transfrection. , Gene 2001 .270.61-8. 

[##ttif4] Holter W et al, Efficient gene transfer by sequential treatm 
ent of mammalian cells with DEAE-dextran and deoxyribonucleic acid., Exp Lei 

1 Res. 1989 ; 184 (2) : 546-51 . 
mm ^ xmb ] Rocha A et al, Improvement of DNA transfection with cationic 

liposomes., L Physiol Biochem. 2002;58(1) :45-56 

immXme] De Smedt SC, et al, Cationic polymer Based Gene Delivery bys 
terns. , Pharm. Res. 2000; 17 (2) : 113-26 

i$kWV>EMlt. ti)S*14T?ffi«* 0 ^^^" c * ll)S ' s|!(a6 ** At * ^^^^ 

ImmlV mm (M) fc« k *^+^ L ^*55*£??;joI 

[0 0 13] 

1"ft;bt>^IPJ!{±. TlB£»lf& fc^"^** '• 
(1) £lT©3jg (a) W (b) «r*tr««#Xfe: 

(b) mm (a) SIK^SM««I5 (a) 

\ 2 ) «W«-*iDNA, -**DNA, -*iRNA, I1»RNA, * U =f * * 

ffi|E#2 005-3003949 



#11 2003-423004 



^— y : 3/ 



(3) r**DNAifclC*«RNA#, tit4/c(±W»^^> BUlE (2 
Y^f ^5S~iSDNA^if/9X5 KO»^,^> itulB (3) laiWttiA-ft 

ni^-iUuaW^v*^*^ 2' -O- 

K (2' -MOE-i« , flV>T»RNA (s iRNA) ; ««gM LNA) 

8) Si (?) 1M ~~ 3 - 0M ^ 

(10) 18(a) 0#*i:K«****«*«***®**- X% (a) 2^*1 
0 0,La^l jU2 0,LO«ifl^ miS (1) ~ (9) v>f*l*fi«0* 




(7i xe (a) x Siil2 % * 5 

(12) ^JRtt#«L* , -flfi^*^* i ft***" c **- tfflB (1) ~ (1 1) v>i-tL^sfl 

(13) =i^I<5MWf ™& (12) pSK^^fe 



v (1 5 ; } gfIB (1) ~ (1 3) v^Ttt^lB«<7)»«X^^^fe^ffiv^^^> HUiB ( 

(16) IffiWP»0. 1M~6. 0M©WC^^,, EQffi (1 4) 

(17) »«4itt««»i«* , 0. 5M~4. OM^fEHrtt?**. WBB (1 6) 

™?f^Skiffi«©*fli»^**^ tie (i 4) ~ (i 7) ^-r^mmom 

(19) * tm (18) 

(2 0) fflB (1 4) ~ (1 9) v>-rtL*»K*0«BI#A*l«r^^*«**Affl*y 

V2 1) ItflE (14) ~ (2 0) v>-rtL^|B«W^m^A»Jt3ti±^y ««A 

(2 2) BLTOXS (a) Rtf (b) £ltrtr«SAft : 

(a) mMtmBt^m^^M^^^^^ , . ^ uu 

(b) mm (a) fiiJStf)M*)l''> , >A»jtt||fE (a) 

"It 3^ W^iDNA, r*IDNA, -*iRNA, r*«RNA, *V« 
^tf Kittt'JWA^^ itufB (2 2) lB«0^m*A-^ 

(2 4) -*«DNAJfci«*RNA^ SAM** fctt*l*«>^aB-e**, bubB ( 

Z ( ^ ; 5) P S ^ iD NA^M^^5 K©»iT?*«, ttrIB (2 4) let^ttl 

ffiiE# 2005-3003949 



#11 2003-423004 ^-vl 4/ 

*nftx-ht^r^y^WF, 2' -O- ^^-^tfii 
(2' -MOE-f»») > I^ffRNA (s i RNA) . «MW ( L N A 

) N ^y^vmM (PNA) f £ t± * ;v 7 * u y • r ^-f-t #EB*-e**> hubB (2 3 

(2 7 ) W^#I*I^«oo%K * tt^a**5t fc L < ItmX&nM 

«T?*«, KTB (2 2) - (2 6) v>rtoWB*©**#Xife* v. 
(2 8) 4Wif^7rn37"f>t|)^, Tttfffi (2 7) iei©»Affi, 

(2 9) Iig (a) ^*i«»$t4»iK«ft*^'>^ A »» 0 ** A,() ' 1M "~ 
3 0M<7)t£B 1*1 flia (2 2) ~ (2 8) v>i*n^E*^«»*Xffi, 

(30) is (a) <Dm^tmkz^&^Mmmkz»*svM>m%L<vmm&o. 5M~ 

2 0MO$EHl*J-C*l>. HUBS (2 9) 15«^MSAfe. 

(3 1) I® (a) OJ&i&fcSfjtt^^SiftaiK^lS* ;v '>^ A#F«W>**V Xfe (a)^ 
C0«5 0 0// LO«Hl*3T?**. « (2 2) ~ (3 0) V»-f 

(3 2) Ig (a) co^fc^M^^^^iSK^b^^^^^^^**^ » ( a ^ 
W*&4&5 0 0 ^ Li/c^) L tf>f£Hl*J-??& & , tu§2 (31) |B«O^Sl#A 



(3 4) * TtufB (2 2) ~ (3 2) v»-ftL*»lB*0«Mft*A*fe^>^*^ffl^^* L *- 

(3 5) ^JK^b*^->^^M^*«^0- 1M~6. OM^fBfflft-C**. HOSE 

(33) 4^j± (34) fam^rasA^k 7 

(3 6) SlSM*^y^«Ol^'0- 5M~4. OMOfKIHrt-C**. mitf 
(37) ItTflB ( 3 3 ) ~ ( 3 6 ) v»r*L*tB*<&#Bfe*A*J *^"t * * -7 

(3 8) t&is (3 3) ~ (3 7) ^TfL^m^mmmxMttzit^y mmmx 

[0014] _^ 

^ hm-t * * ^ * ^ ^ 1 

[0 0 15] 

*#&IBM\ 4>fc< fcJBJITOIg (a) (b) : 

(b) lulB (a) glg^Mtil^fE (a) 0**i8«S«l8 

< z<n> x 7 & mm-? & o -c % & atfflv^^w^o -r * *> *° v * * 

I/JVk (DNA, RNA) , * y rf* * V * ^ *fcttU^>f A^v>-f*t©«« 
[0017] 

ffi|iE# 2005-3003949 



m SI 2003-423004 



^-v: 5/ 



[00 1 8 ] 

frOVvfftfcffi^S- t^ti^o *«^i±. Wy'J*'^WfK (DNA) , 'J 
^S^l^f-K (RNA) , ***n^*:n-h*V^**v**V:*^r-\ 2'-0-(2-j* 

jLf-;V-^fiiM(2'-M0E-l^ilW). ffiV^SSNA (small interfering RNA : si 
RNA) , mWtmmm. (Locked Nucleic Acid: LNA ; Singh, et al, Chem. Commun. , 455, 1 
998), ^-/f-KJRBfc (Peptide Nucleic Acid: PNA; Nielsen, et al., Science, 254, 14 
97 1991). ttzlt^^y * U ^ • T>f"-tr>^^M (Morpholino antisense; Summerton 
and Weller, Antisense & Nucleic Acid Drug Development, 7, 187, 1997) ft if £0075 

jftEfcLTtt, 00 HEPES««f«t (~>^*±) * TRISMM (v 

^vtt) , PBS^lttnt (Invitrogentt) , iW*^^^^-^^ 1 ^ 0 

- fLfck#rt^fto%«*&#fi*toR <^1^#* 4 v> (iitX#<7>#^ii^ 01 x. If :£ 

fit Panyman et al, Biodegradable nanoparticles for drug and gene delivery to eel 
Is ant tissue., Adv Drug Deliv Rev. 2003 ; 55 (3) : 329-47, Li XW et al, Sustained e 
xpression in mammalian cells with DNA complexed with chitosan nanoparticles., Bi 
ochem Biophys Acta. 2003; 1630(1) : 7-18 ft iffcttWH -^Tf * * i. v », 

[0 0 2 1 ] 

R«> tt&ffilgU 7^-^#tt^i:fLtffl«WAfel: 

[0 0 2 2 ] 

AS (' U ilfi^© tSol ^ ^ : $ * Vi ^ fti&«&tU3:\ $PMft4 

&oT£jH^ 0 f!jx-tfRPMI1640 (Invitrogentt) . DULBECCO'S MODIFIED EAGLE MEDIA (I 
nvitrogentt) , F-10 Nutrient Mixture (Invitrogentt) „ F-12 Nutrient Mixture (Inv 
itrogentt) > Iscove' s Modified Dulbecco' s Media (Invitrogentt) ttz {4MINIMUM ESS 
ENTIAL MEDIA (Invitrogentt) ft 2f#*l8l7Fc£ „ 

ffi!E# 2005-3003949 



o 



mm 2003-423004 



: 6/ 



o 
o 



4 tzmmmtLxit, mvEsmmm (v^-nt) > tris«« (v^*±) . pbsjm 

(Invitrogentt) & if^fllTF $ *L& o 
Stt<«0~2 0% (v/v) Oi£H^W<b^ J: «J#SL< 145-10% (v/v) 0« 



****** *'J9A, ^ti^f-I- ±£a 

l«a0.1M-3. 0M(O$EH7&Wt^^ »4 b< J40. 3 M~- 3 . 0 

2. 5M««i^»Kff4t<li0. 5M~~2. 0MOfeP\ 0 
M~2. OMWtEWW^^^o 

V™ «*W3K**, HEPES*«* (v*^±) , TOIS*«* (v^tt 

) , ksmmm (Invitrogentt) > - *° 

[0 0 2 8] DQ 

e**iJtf^«iStt^o o^42t^i^ tuff* 

ffiiE# 2005-3003949 



#11 2003-423004 



7/ 



^W«A^M^tT^tL^PS«^fUPl$tL^v^^ IS (a) O«5 0 0 ^Lj 

(a) ©**5 0 0,* LS/:0MSWt2/«LMO / /L« («Sn) i"*- 
J: 19 Sf* L < ^ 18 ( a ) *>igifo 5 0 0 SlgMIfelR 5 ^ L ~ 1 0 ft 

%fzz*^m^mi<m^M^^ 5%co 2 »t\ or~42°cotifflT\ fftt<fe 



[0 0 3 6] 
[0 0 3 7] 

ffiSE# 2005-3003949 



m 2 0 0 3 - 4 2 3 0 0 4 ^ v : 8/ 



5^rOM«^^UIiO. 5M~2. 5MOgi^Mft 
<ttO 5M~2 OMOtH^ttffiUttl. 0M ~ 2 ' °5I 0 ?5t*2*2 

i*£) *^tLmtS»^ ^-OiftKtt, 0. iMJ^U^Wifib ^UK 
0 lS~6 OmSSIW^ iWKliO. 1M~4. * 
f,^f L<i±0. 5M~4. 0M^W s Pf^^^o 

v>k HEPES*** (v^-^tt) ; . rais^AA 

) , PBSMW (Invitrogentt) , «ft********f * - fc * * ° 

vitrogentt) > iB«******^^ lTVi " cfe ^° 

[»fiJ 1 1 
[0 0 4 1 ] 

^ resist .2935ft ( ff 

Sll Bioloi Collection) £10%* vJflLVt (FBS)^DMEM« (Sigma) K«*U 19 
2 fx 10*® (500.L) ML*. 
**-n IS 2 5 3 5 5 0 6.5, 8 . 0 « L« L . *&-kft& J: ? k7 V- 
f W/WO*** Wl^l.SmM, 14^ 19 5nM 24 

ai 30 iriik ft *o imftflW«2B 1 c«*i«i^ft*i«t-cOTtaatT^i 

RilM 2 ] 

10.2*. 14.2ml, 19.5* 30 ^ « 

*I|*iBU Hx;v^t)2.5 X 10 4 1@ (500^L) »Lfc c ttWH@^« 
[0 0 4 3] 

mSE#2 005-3003949 



#11 2003-423004 * V I 9/ 

mmm 3 i 

[0 0 4 4] 

1 Biolc Collection) *10*FBSS*D«EM**t <^ ? *? ^ ^n^^B 



5 5 0, 6 5, 8.0 At I461niL^-fc&aJ:^^^->*^^.^^f^ U 

° [HJfrW 4 1 
[0 0 4 6] 

Ttcj^Bfl^^ jM^^ja v^ siRNA?)#A , , 



fflv>L Sfcfc >FGF-4* bffi««*±&« NE 

C8 (ATCC: Cell Biology Collection) ^iXIiffitttffl v ^ : » 

6 VLVm»»^V- > fc i0^g^HB«S-^«*350^U ******* 
^-n-m^tmLtzo NEC8«BI& 5 SrlO«FBS#^DMEMJtttl (Sigma) k»*U * ^ h f ^4 

uman FGF-4 Quantikine ELISA kit; R&D Systems) T^^f ££^ 

jRLT*w<***Bradford*fc (Bio-Rad Protein Assay; BioRad <■» 

<dfgf-4M ^^tr/^MLt^^^-e ofgf-4 gt£» * * W u *. „ 

[*Jfe0J 5 ] 

[0 0 5 0] „ A n 

ffiSE# 2005-3003949 



12 003-423004 



10/E 



t y^mmli±&mm^^ HeLaMKl (Alec: Cell Biology Collection) *10%* 

l0 [@l]WWXM^^i:J:^ OTP**:/?* 5 K*293«l»^* 
XL/' > l i: ^'^^ , t^9 *7 ~C 2b & o 

1ST f iSSoim* Aft tfl!v»i:i:Ci5, GFPHia 7 7 X 5 F h 7 x o n 9 
> Ot^# £ 293« £ £ iFHeLaMt^S A U»*W77c*4. 



ffifE# 2005-3003949 



#fl 2003-423004 



1/ 



i] 



45 
40 

^ 35 

25 

I 20 
Q- 15 

LL- 
CS 10 

5 
0 




Iff 

II 

m 

mm 




iff 

Jiti 




(mm 



Is 



CaCI 2 m(mM) 



1.8 



1.5uL 2.5uL 3.5uL 5.0uL 6.5uL 8.0uL 
7.1 10.7 14.2 19.5 24.8 30.1 



[02] 



45 
40 

£ 35 
" 30 



^ 25 - 



8 20 

a. 15 
o 10 

5 
0 




(mM) 



1.8 



7.1 10.7 14.2 19.5 24.8 30.1 



ffitiE# 2005-3003949 



II 2003-423004 



[1113] 




CaCI 2 }5&2inJl 

CaCI 2 m(mM) 
[®4] 



1.5uL 2.5uL 3.5uL 5.0uL 6.5uL 8.0uL 



1.8 7.1 



10.7 



14.2 19.5 24.8 30.1 



+-• 
O 

Q. 

E 



bX) 
CL 




I 

Ll_ 

O 



700 
600 
500 
400 
300 
200 
100 
0 



.V-';' 



•■-V 



hEx3-1 



HNMS 



IP 



ivy;' 



ill 



HI 



$$$$ 



ffiiE# 2 0 0 5 



#M 2003-423004 



3/E 



5] 



45 
40 
35 
30 
^ 25 

I 20 
o- 15 

° 10 





293$aSS 




HeLafBBS 



ffiiE# 2005-3003949 




ttiiE# 2005-3003949 



4#ff 2003-423004 



^ - v : l/E 



mtmnntt #02003-423004 

50302097260 
I5fiiJ:)f 0 0 9 4 



E3 



[$6ffiH] Wl5^12i!19H 



ffiiE# 2005-3003949 



12003-423004 



m ii a 



M tit # 



It SO Ir 



1 . B 

ft % 



[000183370] 
1 9 9 0^ 8 Jf 9 H 



miE^^- mtiE#2 005-3003949 



#® 2003-423004 

tH i A I I 'If ^ 



[ 5 9 1 0 7 1 1 0 4 ] 
2 0 0 1 ^ 1B19Q 



